The molecular geometries of several dihalocarbene analogs AX2 have been recently determined. The parameters are cited in Table I . It was thought to be of interest to estimate electronegativities for group IV elements from this newly available set of geometrical data. The utility of using geometrical data in estimating electronegativities was recently [9] and sulfonyl chloride [10] molecules. In particular, the group electronegativities of some RSO2 groups have been estimated [10] from the S-Cl bond lengths of sulfonyl chlorides using the Schomaker-Stevenson equation [11] and parameters from Pauling [12] in addition to the experimentally determined S-Cl bond lengths [13] ,
In the present case an expression for the bond length suggested more recently by Robiette [14] and used successfully by Glide well [15] and Hargittai [13] has been chosen,
where ta and rx are covalent radii from Glidewell [15] ix are the halogen electronegativities from Pauling [12] , viz. 4.0, 3.0, and 2.8 for fluorine, chlorine, and bromine, respectively, and c = 7.3 pm.
Using the A-X bond lengths from Table I , the following electronegativities were calculated (here averages of available results are given): Xc 2.6, *si 1.9, %Ge 2.5, /sn 2.3.
The internal consistency of the yx values is shown in Fig. 1 . The most important observation here is that the silicon electronegativity value is smaller than that of germanium. The various uncertainties involved in this approach are not thought to have a serious influence on this result. The most important potential sources of error include the limited number of reference molecules considered, the approximate character of the equation, and the values chosen for covalent radii and reference electronegativities. The actual magnitude of the uncertainties is difficult to estimate.
There is, of course, the additional uncertainty in the experimental bond lengths, but in this case the effect is easy to estimate. A change in r(A-X) of 0.5 pm would introduce a change of almost 0.1 in the calculated electronegativities %a-Similar calculations were also performed on the basis of the available bond lengths of AX4 molecules, where the data are of widely varying accuracy. The bond length parameters taken were CF4 131.7 pm [16] , CC14 176.6 [17] , SiF4 155.3 [18] , SiCl4 202.0 [19] , GeF4 167 [20] , GeCl4 211.3 [17] , GeBr4 227.2 [21] , and SnCU 228.1 [22] . The resulting estimated ^A values are 2.6, 1.7, 2.0 and 1.8 for A = C, Si, Ge, and Sn, respectively. Thus, the data for both series of molecules, AX2 and AX4, yield electronegativities decreasing in the same order:
%C > %Ge > £Sn > £Si •
This order is in agreement with information collected on the electronegativities of group IV elements from other chemical and physical evidence as summarized by Moody and Thomas [23] but differs considerably from that cited in the Pauling scale, where %c is 2.5 while is 1.8 for the three elements silicon, germanium and tin.
The present results can be utilized in estimating bond lengths in dihalocarbene analogs whose structures have not yet been determined. Thus, for example, the Sn-F bond length in SnF2 is predicted to be 186 pm.
